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In addition to the important role of memory ; 
strategies in’ mediating age changes in recall performance, tt 38 
clear “that the permanent memory system (Or information available in 
the knowlédge base) exerts a significant influence on’the acquisition 
and retention of informatiog. Age changes in memory performance will 
be fully understood onl ‘through the investigation of the, ; 
‘interrelationships among .memory processes and the’ evolving knowledge 
base. It seems ‘likely that the knowledge base can affect memory. 
yerformance either "directly" or mediated via the operation of 
deliberate memory strategies. ReseArch on verbal rehearsal and 
organization provides an example of the "direct". case. Given a 
stimulus. list with a‘strong buitt-in organization (such as a set of 
taxonomic categories presented in a blockad fashion), children who 
are active and passive’ rehearsers show minimal différences in 
performance. Investigations ©f the mediated case. conceres the effects 
of stimulus familiarity on rehearsal and recall. Preliminary data 
‘suqgest that extended familiarity with to-be-remembered materials, 


perhaps. resultamy in stronger inter-item associations in the ies 


knowledge base, may be critical for the maximally efficient execution 
of active.rehearsal techniques. This and other findings suggest that 
. the implementation of a deliberate organizational strategy is not’ 


content free, but rather depends upon th? nature of the ee Ae 
to-ba-remeabered material to which the strategy is to be applied. ¥ 
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A substantial research literature attests to the importance of subject- 


’ controlled processes and strategies in the memory performance of both adults © 


and children. A somewhat smaller, but) still impressively sized’ literature 


demonstrates convincingly that during the elementary school years children - 
become increasingly proficient at a number ,of important mnemonic strategies 


for stavian and retrieving, infornation.. SL EROURE. we do not yet know very 
‘ 


act about the variables that affect thé develo naie and application of 
these ia a we do ace that their implementation is strongly related 


to recall success. Thus, for example, there are substantial developmental 


.Y 


changes in the rehearsal’ and organizational techniques that children employ 
4 


when they are asked to memorize lists of verbal materials. These changes 


wa o * ‘ 
seem responsiblé for much of the recall improvement with age that is typically 


observed. 2 a ; ‘i 
a 


J a 
In addition to the important role of memory strategies in mediating age 


‘ 


. changes in recall performance, it is clear that the permanent memory system or 


+ 


_knowledge base exerts a significant influence on the acquisition and retention 


, 


of information. In this regard, there has been longstanding interest in the 
philosophical and psychological literatures concerning the role aw individual's 


knowledge plays in influencing the acquisition of new information. Within ” 


- 


experimental psychology, for example, this point of view has been most closely 


( 


identified with various types of constructivist and schema theories (including 


those of Barlettt and Piaget, as well as more current articulations of these 


positions), but it also has been seen in the, work of the verbal learning theo- 


rists, albeit in a rather different form. Ebbinghaus, for example, attempted 
~ 


. 


7 


~ to eliminate the operatiot Bf prigy knowledge about stimulus naterials so 
REE, ‘the formation of associative bonds could be examined in isolation. 
Later psychologists in the verbay learning tradition attempted to denonstrate 

'“ the effects of prior knowledge under thé rubric of variables such as the 
meaningfulness and familiarity ob etal elements. ‘Thus, even though attention 
was not pene to the manner .in which stored information influenced new learning, 


. there was a clear acknowledgement of the important contribution of the knowledge 
* a bd 
‘base. ° a 

4 ‘ 

If the information available in ve knowledge ,base can exert a significant 


t 
tieiiehed on the memory performance of adult subjects, it must be of critical 


importance fon an understanding of developmental changes in memory, sincé the 


) contents and structure of children's. permanent memory: “ehanee markedly. / Thos, 


* 
hy 


in addition to a child's growing repertoire of memory strategies, corresponding 
ahanees: io iat is known about language and the subject matter with which he 

or she is dealing may facilitate the deep encoding and sel alas rere of 
new information. Not only does an older child have available more task appro- 
priate strategies, but in addition, there is a more highly articulated permanent 


memory system through gah incoming information can be Pere ee | stored, ang 


‘retrieved. -A soupetts demonstration “of hs possible role of changes in the 
knowledge base in mediating age-related changes in memory was presented by Chi 
(1978). SheSreported that children who are.expert chess players 
remember more about the position of chess pieces than adults who jare novice 
players, an sutecne that contrasted with her presentatiotof the/ expected find- 
ing of adult superiority in tests involving digits. 


rt thus seems clear that. what an individual already knows must influence 


4 


a. 


aa 


In fact, it is tempting to assume that once understood, the dramatic change ) 


in children's knowledge about the world can acqopunt for their increasing 


mnemonic prowess, overshadowing the contribution of age-related changes in | a 

strategy deployment. However, it is our view that thes¢ two ‘themes -- the | ] 
: fs . P 

operation of strategies and of the knowledge base -- e not in conflict with 


each other. For us, the critical issue becomes that /of understanding how the 
v of memory strategies that children of different ages utilize. It seems quite ' 
likely that ie available in the knowledge base’ sets limits on 
Mie strategies that are employed at any-stime. We suggest that age changes:in 


. 


memory performance will only be fully understood through the investigation of *. my 


( the interrelationships among memory processes and the sevolving knowledge base. 
Although -Chi (e.g., 1978) has provided important demonstrations of the 
. x a ot 


effects of the knowledge base on memory performanse, it must be emphasized that 
’ \ , 


ra rot t 
we currently have little insight concerning how these effects are mediated, and 
_ almost no information about age changes in the; linkage between the existing 


state of the knowledge base and memory performance. A correlation between an 
- F | - 
inflividual's status (e.g., expert vs. novice) vis a vis a particular subject 


a 


matter area and his or her recall of materials from this domain does not con- 

stitute an exptanation of how deh differences arise, We need, first of all, ‘& . 
* to kane few the particular aspect of the knowledge base is structured. Second, 

we need to utilize procedures to identify the mnemonic processes (both delib- 

erate and non-deliberate) that are called into operation in the use of ge 


domain in the acquisitioff new information. Finally, we’ need to determine 


how these processes change with the age-related developments in the contents ) 


e 


and structure of the knowledge pas In [fhis regard, Voss and his colleagues 
(chiest, Spilich, & Voss, in bvese2 Spilich, Vesonder, Chiesi, & i Weewe in- peees) 


have begun to attack the question of (knowledge base REBEL with adult experts 


and nonexperts in one particular body of knowledge, ramely gach’ Voss was 


el ate 


able to demonstrate that strategies Bur as chunking, ape OEnaedon apnitorian, 


and selective meal aa can be influenced by the subjects’ knowledge of the 


' 


content aréa. Aithough adult performance was studied, the implications of the ° 


findings are clegrly relevant for developmental analysis. — ae 


» We suggest that a person's knowledge of the world can~be ‘seen to influence 


his or hér memory performance in two different ways. In some bsekenees the 


_ contents ‘and structure of the permanent sein pisten appear to have a eis 


tig eeaubiet effect in memory bass: in ‘iat there does not seem to be ‘mediation’ 
; > abt 
by observable mnemonic strategies. In contrast, in other situations, the’ 


information available in the. knowledge base affects memory via the operation of 


‘deliberate memory Stcoteaiess However, it should be pointed out that even the 


more "automatic" aspects of the operation of the knowledge base must reflect a’ 
series of processes that involve, for example, the ee eee and elabora~ 
tion of the jit and ‘the formation of inferences about the to-be-remembered 
information. We kdow relatively little about these automatic types of memory 
processes, but in contrast to deliberate mnemonic strategies which are by 
definition conscious,: planned, and under the subject's control, they seem to be 
i ; 

unconscious, unplanned and not subject to the capacity limitations of a short- 
term memory system (Naus & Halasz, 1979). 

Because we have been SEQBELY identified with investigations of memory ae 


strategies, we would: like pe focus on demonstrations~of ‘the effects 


‘ 
of the knowledge base _ the operation of these strategies. We will utilize 


© 


research on vetbal rehearsal aid cteanidation earriad out in our laboratories 
to demonstrate how the current state of a child's permanent memory system might 


affect his or her utilization of certain mnemonic strategies. We will allso 


‘ a - 
illustrate certain seemingly direct. influences of the knowledge base upon memory 


’ 


performance, effects that point up some boundary’ conditions concerning the use- 


fulness of rehearsal strategies. And, as far as these direct effects of/the 
knowledge base are concerned, we freely admit that at this time we have Little 


insight into the automatic processes that might be ih operation. 


. 


' 


First let us consider the operation of verbal rehearsal in children's 


© 


memory. When requested to rehearse aloud in the context of a free recall task, 


second and third 


raders tend to practice each item as. it is presented,, either 
: 
1 combination with other, listeitems. In contrast, sixth 


° 


chjldren rehearse each to-be—remembered word with a /number of 


alone, or in min 
graders and old 
other yore in a’ vayiety of rer list contexts. Ornstein and Naus (1978) 
and others have shown4that these differences in repéarsal patterns are relate 
directly to eceteaiennet differences in recall, ebpecially with eahatieels 


unrelated materials. , ‘ 
We have speculated that the active rehdareal patterns of older subjects — 
are effective because of multiple inter-item associations that ave created due 
ae 
to the extensive stimulus intermixing. Active rehearsal sasuke to us to involve 
the generation of ‘ type of stimulus organizational structure, and if this is 
the case, its importance should diminish when subjects are presented with highly 


structured stimulus materials to remember. Given a stimulus list with a strong 


built-in organization (such as a set of taxonomic categorie$ presented in a 


- 


‘4g 


blocked fashion), subjects with knowledge of the verbal relationships in permanent 


: f 
memory should be able to utilize this information to structure their memorization 


. 
. 
¢ 


=~] 


attempts. Under these conditions recall differences between active and passive 
in \ - > ° A ° 
rehearsers should be minimized. That this was indeed the case is seen in two 


experiments from our research program in which rehearsal and recall were 


‘examined with’sets of stimulus materials differing in the obviousness of the 


@ 


° 


categorical’ relationships present. 


With all sets of materials ‘we observed the typical age-related progression 


o 
ri 


from passive to active patterns of rehearsal. | However, within cage ee 


rehearsal, it was shown that strongly organized items are associated with 


enhanced recall. Thus, for example, Ornstein,: Naus, and Liberty's (1975, 
" @ 


Experiment Il) third graders rehearsed in a single-item fashion with related 
items presented randomly and with related items presented in a locked fashion. 


However, recall under the blocked presentation condition was‘markedly superior. 
b 


Similarly, Ornstein, Naus, and Miller's (1977) sixth graders rehearsed 


- 


actively, but enhanced recall was observed with highly structured materials. 


Data such as these ne clear limits as to the dmportance of active rehearsal 
techniques, as devi as demonstrate the powerful direct inf tienen of information 
aeienbte in the knowledge base in facilitating recall. Again, however, we have — 
little information concerning how these direct effects of the knowlege base are 
mediated. 

| Additional on-going work in our laboratories is aimed at stows that dhe 
current contents of the knowledge base can directly ‘influence children's: ability 
to et tacbivels use a particular rehearsal strategy. In most of our experiments 


a :: 
we have selected stimulus words’ that were known to all subjects. Working from 


. . re 
available normative data, current elementary school textbooks, and extensive 
» ‘ 
® , 
pilot work, we have constructed lists of items that the youngest of our subjects 


in any one study would know. Our focus has always been on children's spontaneous 


, 


4 
rehearsal, given that all subjects know the stimulus materials. However, 


« 


: knowledge of deena in the lexicon is not an all or rione affair, and it seems 

quite possible that older children have more, in-depth understanding -- in 
terms of anteri tem ensoctabions, nuance, etc. --- than the younger subjects # 
we have studied. The question that arises in this cagnent is whether it is. 


{ «4 


possible that older children's greater understanding of the to-be-remembered 


materials might affect their tendency to use actiye rehearsal. ze , 
‘ To explare this issye we-are studying what happens to rehearsa and 
recall when young children are presented with words with which they might be 
very familiar, and older children are agkad to memorize words whose meanings 
they have just recently learned. Given that our typical stimulus words are 
present in the guiding materials of our youngest subjects, we used age-of- 
acquisition ah and reports of the contents of aie eae lexicons to 
select highly familiar stimuli for second. and third graders. ‘Our preliminary 
nang Ane? indicate Bat there ‘is some small tendency for these children to 
. relwaeaw note actively than’ usual with these lists, and for recall facilita- 
‘ tion to result. Stfonger effects, however, seem to be found with sixth graders |" ‘ 
given word list’s drawn from eeauit soeieeatias and scidenee invites Under 
these lists of relatively new items, there ne a greater tendency for sixth 
graders to rehearse in a fashion that is more passive than usual, and for 
recall decrement to be observed. These preliminary data suggest that extended 
familiarity with to-be-remembered materials, perhaps resulting in a stronger 
a interitem associations in ‘the ‘knowledge base, may be critical for the maximally —~ 


efficient execution of active rehearsal techniques. 


Comparable effects of the knowledge base upon mnemonic strategies can also 


y eee through an investigation of the development of active organiza- 


Fo , og Et ib * 8 
\ : . 2 J : , . e ° . 
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‘\tional techniques. For* example, Corfale and Ornstein (1977) presented third 7 
and seventh graders with several trials of a sorting task with relatively 

\ ‘ ‘ uy ‘ KK . 

unrelacdd i a prior to a test of recall. ‘Subjects werd asked either to 


form groups that would help them to Benenber the ahem or to sort‘on the basis 
of meaning. Seventh graders Peres tdentiealty under vise remember instruc- 
tions and sort-for-meaning intenmiteene: but, as expected, the third graders. 
did not. In fact, third graders asked to group items A preparation for 

-recall sorted ina scemingyy random fashion, but ieee who were asked to group 
on the basis of meaning sorted on an organizational basis similar to cKe seventh 

. graders.e The recall data indicated that recall Siena adie! ere a 

- furiction of the actual sorting pattern, regardless of intent to remember. _Thus, 
third graders instructed to form néadingtul eroups remembered more on an 

. incidental test of memory than those asked to sort in Sedvarabion for recall. es 

On the basis of these findings, it would seen that the third graders 
studied. by Corsale and Ornstein (1977) had difficulties in responding in a 
strategic fashion when seageneed with instructions to remember, but that they 


‘ 


; did have the semantic innietedee in permanent memory to group items in a highly 
\ organized fashion. The implication that one would draw is that these ehildren 
. go not apply their idestedse strategically in the context of a recall situation, 
and this outcome might be characterized 95 a production deficdency. However, as 
, 
was demonstrated with children's rehearsal/strategies, there ers be gradations r 
in the use of organizational techniques. Even young children might utilize 


active organizational strategies when presented with certain types of highly 


salient stimulus materials. Confirmation of this viewpoint is seen in Corsale's 


(1978) recent demonstration that when presented with taxonomic stimulus materials 


in a sort/recall task, third graders sorted spontaneously in a categorically 


e 1 


} 


L. 


1( 


. ll 


based fashion, even under insttuctions to remember. The implication of these 


findings would be to suggest that the implementation of a deliberate organiza- 
_ i 7. A | , 
tional strategy is not content free, but rather depends upon the to-be- 


; tA . 
- | vemembered materials to which the strategy is to be applied. When presented 
® (- 


with unstructured materials, third graders performed in a seemingly astrategic 


fashion, but they invoked soplitattcuted éepanteabinadd sttategies when given 
* categorically organized materials. ae 
To sum up this treatment off knowledge base effects, it seems pleaeka us 
that it is important to examine age changes in the deployment of deliberate 


memorization techniques in the context of the child's permanent memory system. , 


The child's utilization of strategies in response to a memorization situation 


. 


does not just depend upon the availability of these techniques in the reper- 
torie and upon his or her metamemory judgment concerning the usefulhess of 
disse ohithe for remembering. As we have tried to point out, the | 
implememtat ion of certain strategies seems also to depend upon the character- 
istics of the stimulus materials to which the strategies are applied. If-we 
— to understand the development of the memory system, it is necessary to. 
~ explore systematically the emergence of children's ee at ‘skilled 

remembering in the context of important changes in the contents and structure 
of the permanent memory system. \ 

\ In addition, it “is also necessary to ‘supplement these studies of the linkage’ 
between a knowledge base and deliberate memory strategies with parallel 
investigations of the relationship between the current status of the Knewledee.” 


base and the use of more automatic mnemonic processes. Although there is little 


empirical work which directly investigates the development of automatic processes, 


mo a 


. 


ee "s eo ) 
it seems apparent that the use of processes such as the making of inferences is 
pdtredidy determined by the content and akéustare of the relevant. information 
. already in re memory (see Naus & Halasz, 1979). We need to examine the », 
ig ete # 
operation of these processes because they are important for a full account of 
vidi direct influence of the knowledge base upon memory performance. An 
sdaitinnall reason for such studies stems Foe tae" (1978) observation that 
_in some situations what appear to be deliberate memory strategies such as 
category Peers in free recall pay turn out to belie a more oF less autématic 
result of strong interitem associations in the knowledge base. . | 
One final set of considérat ions must be mentioned. Implicit in our 
discussion of the linkage between the kiawladde base and memory strategies and 
processes is the need to be able to precisely actin the current status of 
permanent memory, at least with Fererence to selected Soma iis, i to explore 
sinultaneously variations in knowledge and in the use of sbeakéeies and. proc 
esses. The work described here is only sel tninary & to a more thorough series 
of such studies. We are moving in this direction, however, because we are 
currently wenkint to. observe differences in the rehearsal and organizational 
skills of ome anf nonexperts ii particular skill areas who are placed in 
memorization tasks involving information E ggfin these domains. And, perhaps 
more fapaneanbige be break away from the “problem that in most adeuaetons age, 
strategy usaEy and, degree of knowledge are perfectly correlated, we are 
attempting to explore these’ issues win new bodies of knowledge that are ee 
ewtipne to-individuals of different ages. An ®xamination of the operation of 
both automatic processes and deliberate strategies used by children of dif- 
éarene ages who. have varying levels of spanieticaetay with particular subject 


matter domains should prove -to be most informative. We hope to be able to 


ss 4 
report these findings at the next SRCD meeting. 


of 


. 


fi . Me oy oS 
~ References > _— . 


7 


*. Chi, arial smash nalginiing and memory development. In R. Sigler (ed.),° 


| 


s 


‘ 


Chitidren' s thinking: 


Associates, 1978. 


aeeete H.L., apinsens G.J 


Wd evelops? Hillsdale, N. Dat! ‘Lawrence Erlbaum: 


” 
« 
° . ~~ 


o> & WOR a, J.F. Acquisition of domain-related 


information dn relation to. high and. low domain RACHEL SS EE: Journal of 


- Verbal bhattlts and Verbal Behavior, in press. 


Corsale, K. Factors affec 


~ 


% 


ting children's use of organization’ in recall. 


‘Unpublished doctoral'dissertation, University of North Carolina at 


- Chapel Hill, 1978. 


ee. 


> 


Corsale, K., & Ornstein; P‘A. Developmental changes in the use of semantic 


BaySnonemse Society, 


information for recall. Paper presented, at the meetings of the 


‘ 


1977. 


Lange, G. Organization related _ Processes in children’ ‘s recall: In P.A. Ornstein 


. (Ed.) Memory development in children. Hillsdale, N.J.: Lawrence Erlbaum 


Associates, 1978. 


© 


Naus, M.J/, & Halasz, F.. 


- 


Developmental perspectives on cognitive processing and 


semantic memory structure. In L. Cerm&k, & FSTM. Craik: (Eds.), Levels of 


processing dnd human memory. Hillsdale, N.J.: Lawrence Erlbaum Associates, 


1979, 


Ornstein, P.A., & Naus, M. 
eo ' ? 


rs 


J.° Rehearsalseprocesses. in children's memory. In | 
; ‘ 


P.A. Ornstein (Ed.), Memory development in children. Hillsdale, N.Jf: 


o. bok 
Ornstein, P.A., Naus, M.J. 


: in children's memory. 


Ornstein, P.A., Naus,’ M.J. 
; : re . 


Lawrence Erlbaum Associates, 1978. . 


4 


\ 


» & Liberty, C. Rehearsal and organizational processes + 


Child Development, 1975,' a: 818-830. 
[ 


» & Miller, T.D. The effects of list organization and 


rehearsal activity on children's free recall. ‘Child havetedwent: 1977, 48, 


292-295. 


{ 
a 


a : | 


* 


Se 


“ 


ee nil 


: oe , : r : = ; 12° 


‘ Spilich, G.J.; Vesonder, G.T., Chiesi, H.L.,-& Voss, J.F.. Text processing of 
domain-related information for individuals with, high and@& low domain 


‘knowledge. Journal of Verbal Learning and Verbal Behavior, in press. 


ty 


oa : 
’ 
. 
« 
5 i 
aw) , 
3 . vi ° 
ry * 
aw 
° 2 ~v 
os ? 
, ~ % - 
? 
. 
ite P é 
a: oar : 
4 
bleed e £ L 
i a a e if : 
\ wr 
'y 
e 
a w 
. ry a 
oo. J 
4 
a e P ' 
. 
‘ ’ , 
14 , we 
” | ‘ : 
{ " “” 4 
a 
° 1 a ‘i 
"es t 2 $ ‘ ‘ 


